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1.0  ABSTRACT 


1.0  This  document  presents  the  final  technical  report 
under  Contract  No.  AP30( 602) -1943  for  »  tandem 
axle  trailer  van  prototype  to  house  Mobile  Elect¬ 
ronic  Communication  equipment.  The  report  covers 
Inveatlpationa  and  analysis  in  the  areas  of  road 
stability,  weight  distributions,  stmctural 
Integrity  and  handling  of  sub-assemblies.  The 
report  also  includes  a  list  of  drawings  of  the 
major  components  and  pictures  of  the  Prototype 
Vl3fl(  )/M  Trailer  Vai». 
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2.0  IHTRODTTCTrOW 


2.1  RADC  Exhibit 

2.1.1  The  Rome  Air  Developnent  Center  Issued  an 

Invitation  for  bids  on  the  design*  fabrication 
and  testing  of  a  service  test  model  of  trailer 
Van  V-138(  )/n  in  accordance  with  Rome  Air 

Development  Center  Exhibit  RADC-5022  date 

1?  March  1958 •  (See  Reference  I)  Ihe  purpose 
of  the  trailer  was  to  be  used  as  a  service  test 
model  for  electronics  and  associated  equipment. 
The  trailer  was  to  consist  of  a  van  and  remov¬ 
able  trailer  chassis.  The  van  was  to  be  made 
into  two  parts  consiatinR  of  a  ’’platform”  and 
♦•detachable  top  assembly. "  Ihe  trailer  van 
was  required  to  have  a  gross  weight  of  no  more 
than  8*000  lbs.  and  to  carry  a  payload  of 

)4.,000  lbs, 

2.2  Craig  Systems,  Inc.  Proposal 

2.2.1  Craig  Systems,  Inc,  of  Lawrence,  Mass,  submitted 

a  proposal,  (BR  No.  1368  dated  21  April  1958) 
(Reference  II)  containing  an  engineering  approach 
they  would  expect  to  make  toward  the  supply  of 
the  Trailer  Van  V-138(  )/M,  Craig  proposed  to 

supply  the  V-I38  as  much  like  Trailer  Van  V-83/M 
as  practlcAble  because  of  the  great  similarity 
between  the  two  trailers.  Since  Craig  designed, 
developed  and  was  manufacturing  the  V-83*  it 

wna  considered  that  a  wealth  of  design  Informa¬ 
tion  and  experience  were  available  to  meet  the 
roqtilrements  of  the  V-I38.  Ihe  differences  be¬ 
tween  the  two  trailers  lie  essentially  in  the 
following: 

1.  The  trailer*  van  would  be  separable  Into 
three  main  components:  Trailer  Chnnaia, 
Platform,  and  Detachable  Top  Assembly  so 
that  each  of  the  three  major  components 
could  be  helicopter  lifted  separately. 
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2.  Hie  platform  would  be  made  lighter  than 
In  the  V-83  so  that  the  combined  weight 
of  the  platform  and  the  maximum  facility 
payload  would  come  within  the  limited 
capacity  of  the  H-21  helicopter, 

3.  The  electrical  power  Junction  box  and  the 
power  distribution  cabinet  would  be  mounted 
on  the  platform  so  that  the  payload  could 

be  powered  while  the  Detachable  Top  Assembly 
is  removed  from  the  platform. 

i^..  A  forced  air  ventilation  system  would  be 

included  In  the  Detachable  Top  Assembly  and 
no  air  conditioner  ports  would  be  provided, 

5.  Transportation  by  air  would  be  by  the  C-123 
instead  of  the  C-119  aircraft, 

Craig  also  submitted  a  supplement  to  their  proposal 
dated  26  April  1958  {Reference  III)  Indicating  that 
although  the  V-83  and  V-I38  may  be  similar,  the 
detailed  design  would  be  entirely  open  to  investi¬ 
gation,  study,  and  Improvement, 

2.2.2  The  Van  was  to  be  essentially  a  rectangular  shaped 
structure  having  insulated  walk,  floor  and  roof. 

The  ”DTa”  was  to  be  easily  attached  or  separated 
from  the  ’’platform”.  The  internal  dimensions  of 
the  vans  wore  to  he  7  ft,  -  8  In.  in  width  by 

6  ft.  -  6  in.  In  height  by  11  ft.  -  8  in.  in 
length, 

2.2.3  The  Detachable  Top  AvSsembly  was  to  be  constructed 
of  a  lightweight,  stressed  skin  sandwich  material. 

It  was  to  be  eniiipped  with  lifting  eyes  capable 

of  liftlnr  the  DTA  or  when  attached  to  the  platform 
lifting  the  entire  trailer  van.  It  vms  also  to  be 
equipped  with  Jack  mounting  plates  for  removal 
from  the  platform, 

2,?,1|  The  platform  was  to  be  designed  to  support  a 
uniformly  distributed  load  of  2$C  pounds  per 
square  fjot  and  concentrated  load  of  3^0  pounds 
and  to  be  of  stressed  skin  sandwich  construction 
reinforced  to  accommodate  the  loads  Introduced 
from  equipment  installed  when  transported  by 
helicopter,  air,  rail,  vehicle  and  water  ship¬ 
ment.  It  was  to  be  a  unit  so  tlint  when  used  alone, 
v;ithout  the  undercarriage  or  DTA,  with  equipment 
mounted  thereon.  It  could  be  operated  In  the 
worst  possible  combination  of  service  conditions, 

The  pin  tform  vjas  to  h'e  equipped  'with  lifting  eyes 
and  its  weight  sho’uld  not  ha'/e  exceeded  pounds. 
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2*2«5  The  underoarrlage  was  to  be  designed  to  have 
similar  charac teristlos  to  the  V-03  Trailer 
Van.  A  study  was  to  be  made  of  various  types 
siispenalon  ayatpms,  and  a  review  of  the 
stability  of  the  vehicle  and  the  possible  use 
of  surge  braie  system  made.  Bie  undercarriage 
was  to  be  equipped  with  a  single  draw-bar,  box 
beam  tyne,  hinged  or  removable  for  minimum 
cubage  when  stored  transported. 

2.3  Contract  Award 

1.3.1  Ihe  Rome  Air  Development  Center,  after  consid¬ 
eration  of  the  various  proposals  made  by  a 
number  of  manufacturers,  awarded  Craig  Systems, 
Inc.  the  contract  to  design,  develop,  and  fab¬ 
ricate  one  field  service  trailer  V-138( 
based  upon  their  proposal  and  exhibit.  Upon 
award  of  the  contract  Craig  Initiated  a  develop¬ 
ment  program  supported  by  experimental  tests 
and  Strep'S  analysis  of  the  trailer. 


3.0  DISCUSSION 


3.1  ProllmlnaiT'  Trailer  Stability  Study 

3.1.1  A  study  was  made  to  detaimilne  what  type  of 

trailer  would  provide  the  best  stability  with 
rigidity  comparable  to  the  V-83  trailer.  For 
this  study  two  typos  of  trailers  were  considered, 
on-i  consisting  of  a  tandem  axle  trailer  equipped 
with  leaf  springs,  the  other  was  a  trailer 
equipped  i^lth  dual  wheels  and  Individual  coll 
spring  suspension.  Both  trailers  were  considered 
to  hnva  equivalent  gross  weights,  heights  of  C.G., 
wheel  tread  widths,  and  spring  rates.  The  spring 
rates  used  wore  similar  to  that  of  the  V-fl3 
trailer.  This  study  determined  that  the  tandem 
axle  trailer  would  have  approximately  19  per  cent 

Greater  stability  than  the  dual  wheeled  trailer. 
See  Reference  I).  Ihe  final  design  Incorporated 
the  tandem  axle  configuration. 
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3*2  Static  Load  Tests 

Tests  were  conducted  on  each  of  two  panels  to  detemlne 
the  uniform  load  which  the  panels  would  satiifaetorily 
support  with  no  pemanent  deformation  (See  Reference  II)* 

3.2*1  The  first  panel  tested  was  4  ft,  x  8  ft.  using 

foamed  in  place  polyurethane  foam  and  .032 
o061-T6  aluminum  akin  on  one  side  only  and  framed 
in  a  hollow  rectangular  aluminTim  extrusion* 

3*2* 2 ^  The  second  panel  tested  was  the  test  sample  used  In 

3.2.1  except  that  another  .032  fi06l-T6  aluminum 
skin  was  bonded  to  the  opposite  face, 

3,2.3  The  double  aluminum  akin  construction  as  described 
In  paragraph  3.2,2  was  adopted  for  the  basic  van 
panel  design. 

3,3  Motmtlng  Racks  for  Teat  Weights 

3.3.1  A  study  was  made  of  the  design  and  strength  of  the 
mounting  racks  for  the  tests  weights  to  be  attached 
to  the  platform  (See  Reference  III), 

3.3.2  It  is  to  be  noted  that,  althotigh  this  study  was 
made,  the  racks  were  not  used  for  testing  because 
of  lack  of  funds.  It  was  agreed  with  the  cognizant 
RADC  Engineer  that  tests  could  be  performed  using 
sand  bags. 

3.I4.  Preliminary  Calculation  of  Center  of  Gravity  of  the  Van 

3.4*1  Calculations  were  made  to  determine  the  location  of 
the  center  of  gravity  erf  the  van  consisting  of  the 
platform  and  detachable  top  assembly  (See  Reference 
IV), 

3.4*2  The  pxirpose  of  these  calculations  was  to  obtain 

criteria  for  handling  of  the  van  and  for  possible 
future  design  of  handling  equipment. 
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3.5  Lifting  Rig 

3.5.1  At  the  request  of  the  cognizant  RADC  engineer 
a  design  Investigation  only  was  made  for  a 
lifting  sling  for  handling  the  platform  assy. 

(See  Reference  V) . 

3.6  Illustrations 

3.6.1  The  illustrations  on  the  following  page  depict 

the  prototype  Trailer  Van  V-138(  )/k  as 

manufactured  by  Craig  Systems,  Inc,  Figure  I 
(Craig  Systems  Photo  1670-1+)  is  the  rear  view 
and  clearly  indicates  the  three  major  components, 
the  trailer  chassis  assembly, the  platform 
assembly  of  the  vsm,  and  the  detachable  top 
assembly  of  the  van.  Figure  II  (Craig  Systems 
Photo  1670-2)  is  the  front  view  and  in  addition 
shows  the  Jacks  in  their  stored  positions, 

3.6.2  In  addition,  Craig  Systems  Inc.,  Drawing  D155U7 
revised  to  level  C  to  include  pertinent  refer¬ 
ence  dimensions  has  been  included  in  the  report. 
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PIGT7RE  I 

REAR  VIEW  miLER  VAN  V-138(  )M 
CRAIG  SYBIEMS  INC.  PHOTO  N0.l670-ij. 


FIGURE  II  ^ 

FRONT  VIEVf  TRAILER  VAV.  V-X38  (  )/M 

CRAIG  SYSIRMS  I?IC ,  PHOTO  NO.  1670-2 
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APPENDIX  I 

PHELIMINARY  TRAILER  STAPILITY  STUDY 
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March  9.  1959 


Basla  of  Comparison: 

Case  I:  Running  gear  with  tandem  axles, 
four  single  wheels,  and  four 
leaf  springs. 

Case  II:  Running  gear  with  single  axle, 
two  dual  wheels,  arid  two 
coil  springs. 


Spring  rate  (One  side) 
=  694  #/in. 


CASE  I 
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March  10,  1959 


CONS  TAN  15 

Sprung  Weight: 

6I4.5C  lb.  for  Case  I 

6850  lb.  for  Case  II 

Sprung  Weight 

1250  lb.  for  Case  I 

850  lb.  for  Case  II 

Track  distance  •  86  inches 

Spring  distance 

69  inches  for  Case  I 

Il-O  inches  for  Case  II 

Axle  height  s  16,5  inches 

Verbical  distance  between  axis  of  sway 
and  C.G.  of  vai 

39.5  inches  for  Case  I 

56  Inches  for  Case  II 

Spring  constant 

6914.  Ib/in.  for  Case  I  (one  side) 

1111  Ib/ln.  for  Case  II  (one  side) 
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CARE  I:  Due  to  the  high  lateral  rigidity  of  the  leaf  springs, 
we  may  assume  that  the  van  sways  about  a  point  on  the  center 
line  at  about  the  height  of  the  taps  of  the  tires: 


Let  e  s  Lateral  shift  of  C.G. 

X  =  Deflection  of  spring 
P  s  Lateral  force 
To  cause  shift  "e". 

R  =  Force  in 

Spring  caused  by  deflection  *’x*. 


and  X  2  5  X 

R  =  4  X  69U  =  2775  Ih. 

P  s  2R  X  34.5  -  ^)7'^0  X  4.6  ■  4080  lb. 

— — 


which  is  the  force  required  to  blit  the  Van  to  a  point  where 
the  floor  touches  the  wheel. 
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It  is  shown  on  page  10  that  the  condition  for  speed 
ia  expressed  by  the  following  equations: 

a  Vfl 
¥ 


2  e  «  P 

Vhf.re  H  =  Vertical  he!ght  ground  to  C.G,  van. 
e  =  Shift  of  C.G,  of  van 
P  -  Force  required  to  upset  trailer 
h  =  height,  pivot  point  to  CG  of  van 
h  -  distance  between  springs 
W  =  Sprung  Weight 
W^-  unsprung  weight 
K  =  spring  constant 
B  ■  Track 
a  =  axle  height, 

assuming  no  bottom-out  or  wheel- touch. 

So  in  our  case; 


331.000 

P  = 
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P  = 


311.000 


r  Ms!) 

6450  ^J9f,06o 


P  =  3997  IbB. 


e  *  3997 


LiaD 


+  75.7' 


R  4*5  inches* 


‘,795,060  ^ 

So  upset  occurs  before  van  touches  wheel. 


V  (upset) 


’\[¥ 


-  \  1  3997  X  32  X  100  (For  100  ft  turninf<:  radius) 
N  6450 

=  \|1984 


“  44*^  sec. 

V  (upset)  =  30.4  miles/hour 
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OASE  II; 

Due  to  the  conflagration  of  the  running  gear,  asaumo 
the  axis  of  sway  is  on  tie  centerline  at  axle  height. 


e  s  5  Sec 
5^  43  Sec  0 

or  e  ■  6.51  inches,  when 
the  wheel  touches  the  van. 


Dpon  the  application  of  a  gradually  increasing  centrifugal 
force  "P”  at  the  C.G,  of  the  van,  and  from  the  geometry  of  Case  II 
it  can  be  verified  that  points  A,  B,  and  C  move  an  shown  on  the 
sketch  on  the  following  page,  and  this  is  accomplished  in  two  cycles t 

0  As  point  C  moves  6. 51  "horizontally  to  the  left,  points  B 
and  D  move  3”  diagonally  upward  and  downward,  respectively,  and 
point  A  remains  motionless. 

^  The  left  spring  l>ottoms,  the  van  and  left  side  of  the 
runn^g  gear  rotate  as  a  unit  about  point  L,  and  points  A,  B, 
and  C  move  as  follows: 

Point  A  -  a  distal  06  .526  @  about  3CP  from  vortical 

Point  B  -  a  distance  .895  ®  about  ij.0°  from  vortical 

Point  C  -  «  distance  e  @  about  30°  from  horizontal, 

at  which  time,  aasivno  the  van  la  about  to  upaet,  l.e,  'Phe 

reaction  at  is  zero. 
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We  must  solve  for  the  value  of  ’’e”  at  upset,  and  for  the 
upsetting  force  "P". 

Considering  the  left  aide  of  the  running  gear  as  a  free 
body,  noting  that  the  reaction  at  "L”  must  be  W  and 

assuming  an  upward  vortical  force  V”  at  the  knee  pin,  vre 
may  say  : 

£p7  =  0:  (W  ^  Wl)  .  wl  ^  D 

a  ^ 


V 


Considering  the  right  hand  spring,  we  may  set  down  its 
total  upward  reaction  on  the  «prung  weight# 

Rp  -  W  -  K  (3  ooa.  ori'f-  .fi95  ®  cos -6^ 

:  34?5  -  1111  j3  X  .707  -f  .895  x  .69  x  e! 
or  R2  ■  1065  -  766e 

Now  considering  the  van  as  a  free  body: 
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/  --  W 

=  0:  P  [H  ♦'  e  Bln  0^  /  P  tT  a 

=  b1  /  1  b1  -  6.51 

2“  \J~ 

Substituting  and  solving  for  P,  we  get 
P  =  3025  lbs. 

=  37.6  ft. 


e  cos. 


W. 


=  25.6  m.p.h. 

Percentage  greater  stability  of  Case  I  over  Case  II; 

30. 14.  -  25.6  ■  195^ 

55.6  ■ 

Conolnsion!  For  equal  softness  of  ride,  we  have  19/S  greater 
stability  in  Case  I. 
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Development  of  Equations  for  Upsetting 
Condition  of  Trailer 


Page 
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Let  ”K”  be  the  spring  constant.  Then 

8K  =  We  +  Fh 
b 

or  8  =  1 1^6  -f  jT} 


Also  e  =  8  or  e  = 

K  15 


Substituting:  e  =  2h  We  Fh 

Kb^ 

ekb^-  e2HW  =  2FH^ 


Now  consider  the  unsprung  weight  as  a  free  body: 


Substitute  in  the  previous  values  for  and  1^2: 


I  ^  \  We  +  Fh  j  j  ^  J 


+  (W  -  We  +  Fh  )  {  B  +  b)  =  P  H-h  +  a 

(5  — E —  )  ( --r~)  L  VT  J 
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This  reduces  to  f  'll 

B  (W  +  W^)  -  We-Ph  =  Ph  -f  P  [h  +  a  Fj 

P  [h  +  a  B  (w  +  W^)  - 


We 


^j"H  -  a  wi  ^  w 


(2h2 

(Kb^’^IlhW 


I  (W  -t-  W“) 


or  F=  B/2  (W  +  _ _ 

Wx  2h2  +  a  W^  +  H 

_ Kb^  ^hw  F* _ 

The  above  discussion  assumes: 

1  Spring  does  not  **Bottom-out”, 

2  Van  does  not  touch  wheel. 
Derivation  of  the  Speed  equation: 


or  F| 


'^1  w  w^ 

v/  ^  PI 

- 

^  w 


E 

gP 


V 

r" 
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APPP^NDIX  II 
STATIC  LOAD  TESTS 
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A  Ii-  ft.  X  0  ft,  test  panel  usin^  Lr///ft.^  x  -  WW  foam  was 
assQnblod  for  static  tost  load.  Two  separate  tests  were 
conducted,  (1)  .032  thick  skin  on  one  side  (2)  ,032  skin 
on  both  sides* 


TEST  hO.  1 


TEST  PAIIEL 


,  O  ^ Z-  '-r‘V_  'r  ‘ 


'i^^lGIiT  1-1/2  X  1-5/6  TublnjT  9 ,0211. 

.032  Skin  lij.461p{' 

Wood  1,600// 

X-v/W  Foam  10*612 


Actual  Wt.  1|2,^  "lbs. 

Actual  Density  of  ].|j//ft.^  Foam 
16.612/3.729  =  U.l[55///ft.^ 
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2/6  -  2/11/59 


TEST  NO.  1  (Contj) 


TOTAL  LOAD  '' ^  1 ■**- 
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2/6  -  2/11/59 


TEST  NO.  1  (Cent:) 


RESULTS 


CONDITION 

LOAD  LES. 

DEPLECTIC* 

IN. 

MAX.  MOM. 

FT.  LBS. 

1 

0 

0 

0 

2 

ll|6 

0.480 

268 

3 

292 

0.910 

.  Jt38 _ 

'1 

438 

..1,390 

657 

■5 

584 

1.640 

730 

6 

730 

1.910 

r  852 

7 

876 

1.980 

888 

8 

u,.  0, 

0.050 

0 

TEST  IIP.  2 

TEST  PANEL  -  Samo  Panel  used  for  teat  No.  1  xirlth  .032 
skin  (606I-T6)  bonded  to  opposite  face. 


ARRANGEMENT  OP  TEST  LOADS 

Condition  1  tlu’u  7  same  03  Test  i'l 


',■>11' 0^  1 

1  ^ 

'-f;i  U'.TOrl 
& 

1  P’ 

;r;i  D'T -'■;'( 

[13-- 

1 

1 

1 

46:P 

\4Cp^  1 

0 

14u>1fc 

■Total 
Load  1 

1094// 

■A  Cj,-^  I 

146? 

1 

1  •  r,- 

'  P 

i4u-'0'i^ 

! 

1 4-u>p 

14/^**'" 

r  ' 

•  1 

i 

.  Li'  l 

1 

I 

i.^FT' 
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KOr-IEl^T  FT.  LBS 


2/6  -  2/11/S9 


SUMMARY  OF  TEST  RESULTS 


DEPLECTIOri  IN. 


co;;cLusiOK 

1.  A  psnel  constructed  ns  indicated  in  Tost  No.  //I 
Kill  satlsfflctorily  tnko  c  unil'crr;  load  of 
27.75y!^/ft,2  with  no  permanent  deforwuLion. 

2.  A  panel  constructed  ns  indicated  in  Teat  No.  #2 
will  satisfactorily  take  e  uniform  load  of 

61.96j5'/f t,2  with  no  permonont  deformation.  30 


APPENDIX  III 

MQTJN'-nKQ  RACKS  FOR  'H'^ST  WEIGHTS 
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GROUP  I 


ARM 

MCMlilN  T 

2  X  334 

668 

27 

18,030 

2  X  334 

668 

77 

51,500 

2  X  ^02 

1004 

34 

^.150 

2  X  502 

1004 

im 

81 

Bl.liOO 

GROUP  II 


=  55.1;  inches 


121.0  inches 


TOTAL 


GROTTP  I 
GROUP  II 


5';.4 

121.0 


^  -  2^5880^  I  6J4..0*’  inches 


Try  arranging  Group  II  vertically,  and  see  how  far  to  move  up  Group  Ij‘ 
502  1 121  *9  ♦  33104^,  »  3%6  X  j  70  +  9 

33i4Jp^l  -  303,900  -  65,300 
x,  -  238.600 

^  33i4;  ■  71.1;  inches 

(••)55.k 

Move  Group  1  16,0  Inches  fwd. 
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Double  Check: 


WT 

ARM 

MOMENT 

2  X  334 

668 

46 

30,700 

2  X  334 

668 

93 

62,100 

2  X  502 

1004 

50 

50,200 

2  X  502 

ioo4 

98 

98,500 

2  X  251 

130 

65.300 

3846 

306,800 

=  306.800 

3846 


&0.0  inches 


Vertical  C.  Qo 

4  X  334  Y  +  4  X  502  (Y  +  1  -f  10)  +  251  (y  +  y  +  3/4  +  10) 

=  (4  X  334  +  4  X  502  +  2  X  251)  X  32 

1336  Y  +  2008  Y  +  2008  (11)  +  502  Y  +  2700  =  (1336  +  2008  +  502)  32 

3846  y  =  (3846)  (32)  -  2700-22,100 

=  98.000 
3846 

=  25.5  Inches 
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Double  Cheek;  - 

(4  X  334  +  251)  25.5  +  4  x  502  x{l25.5  +  l  +  lO  31 
+  251425.5  +  3A  +  10  □ 

=  3846  X  Y 

3846  Y  =  1587  X  25.5  +  2008  X  36.5  +  251  X  38.25 

=  40,450  +  73*300  +  9100 

y  =  122.850 
3846 

y  =  31.95  Inches  _ 
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DESIGN  OP  STTPPQRTING  STRUCTURE 


Try  three  2  x  l+'s  transverse  @  llij.”  on  which  are  mounted 
steel  or  wood  table- type  mounts 


For  10-G  lonff  loading,  one  2  x  1|.  takes: 


10  X 
1 


Ij.  X  502  4-  I4.  X  334 


-  11,150  lb,  loaded  as  follows: 


*•» 


Call  it  as  follows: 


M, 


■ZftOO 

■  ^  A 

- ^  J  M 

_ 


■  / 


- ~ 

=  28no  (26)^.  (2  +  60)  =  2800  x  62  x  784 

?xT5oT3  54»^<50 


=  2520  lb, 

-  2520  X  2  s  5040  in- lb 
Mo  =  2800  X  2  X  28  (32)  =  2785  In-lb 

2  X  9ob 

R,^  =  2800  (6)2  (84)  =  157  lb 
^  54VNT0' 

;  157  X  24  =  3770  in-lb 

=  28on  X  24  X  6  (24  +  30)  s  12.100  in-lb 
2  X  90O 
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So  H  Max  a  M  +  M =  li».,885  in-lb. 

^  C, 


Beat  grade  Douglas  flr;- 
2  X  k  Weighs  1.3  Ib/ft. 

Li.  X  It  Weighs  3,0  Ib/ft.  say 
2  X  It  has  I  max  of  1.625  x  (3«25)^  -  ii!'^ 

I  min  of  3.25^^1.125)3  »  1.16  in^ 


US  =  2550  psl 

It  X  it  has  I  max  of  lt»65  x  2  =  9.3 

If  2  X  i|.*s  are  laid  flat  I  max  is  available  for  10-G  loading: 

S  a  MC  e  lit. 885  X  1.625  a  5200  pel 

“T  It. 65  too  high 

Try  a  4  X  if. 


S  a 


=  5200 


a  2600  pal  a  little  high 


So  try  3  x  1-1/2  x  it.l#C 

B  max  a  1.1 
-B  rain  a  .21 

S  =  lit,885  13»550  psl 

1.1. 


A  1.5-0  loading  upward  would  cause  a  slmular  loading.  In  the 
ratio  1.^  =  .15 


So  M  max  =  .15  x  lit, 885  »  2235  In-lb 
So  *  M  -  2235  »  11.000  psi 

ffTHn 
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FIRST  0CBCLTJ3I0N;  Use  three  3  x  1-1/2  x  Ii-.l#  steel  [3' a  laid  flat. 

Spearing  reactions  on  screws: 

Rl+Rl^  =  2520-M57  =  2677  lb. 

RgtRg^  =  5600  -  2677  =  2923  lb 

Davis  oat.  pages  F-3  and  P-51  says  stnd.  PD-1223  can  take 
3000  lb  working  load. 

4000  lb  limit  working 
4.500  lb  ultimate. 

The  above  reaction  would  be  shear  on  the  bolt,  but  the  10-0  loading 
is  extreme,  and  assuming  that  ultimate  in  shear  is  .667  of  ultimate 
in  tension,  then  4500  x  .667  =  3000  lb. 

LONGITUDINAL  TRUSSES 


Assume  members  (l) carry  10-0 
loading  in  tension,  each 
carrying  1/4  of  loading  on 
one  sldet 


On  one  s Ide ;  P 


P 

u: 

T 

0 


ly  X  334+2  X  502+251]] 
368+  1004  +  251I  X  10 
19.230  lbs 
4,807  Tt 


10 


T 


‘'VH''  >  I 


Y 


4807  sec.  0 


Tan  -1  ^  =  19.5° 


Page  40 


March  27,  1959 


See  0=1 


So  T  s  kgO?  =  5100  lb 

.91+26 

If  we  use  1  X  3/l6  flat  bar,  than 
3  =  P  a  5100  -  27.100  pal 

I  r:o  x  .iHH 


1 


Two  panels  carry  5020#,  38  in 
above  floor,  and  33I4.O#  27”  abovf 
floor. 


k8R  =  5020  X  38t  33liO  x  27 

i  ■  2 

R  =  191.000  •fOO.OOO 
1  9b 

=  2930  lbs. 

Tensile  load  on  a  bolt. 


Assume  member  @  Is  a  1  x  1  x  1/lj.L  (l.50  #/ft.) 

A  =  .14+  S  »  P  •  2930  -  6660  psi 

I  .4i+ 

Conclusion;  Can  make  frame  of  1  x  1  x  l/k  L'a,  tied  with  1  x  3/lb 
flat  bars  for  diagonals  in  the  longitudinal  direction. 
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Size  membera^for  3«5"G  side  loading; 
Middle  panel  take®  leavlest  load  of 

so'i. 


\loZt  33J3  *  3.5 
=  83.€>  X  3.5 
•  2930  lb 

ft  =  tan  IJ  s  35° 

=  2930  a  2930  ■  3580  lb 

(D  zm 

Try  1  X  3/16  P.B. 

S  «  P  a  3580  s  19,100  psl 

Ti  .iBB 

3B+35I4.  X  2^ 

i  UlOO  lb 


30  Rj_  =  24  X  4100 

Rj_  =  4100  X  4/5  =  3280  lb,  bolt  load 


s  3140  lb 
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Try  a  1  X  1/3  P.B,  for  members  1  : 

S  =  P  =  31ii0  -  25,100  psl 
A  T®" 


However  if  this  structure  la  tied  across  to  the  Group  I  structures, 
diagonals  1  can  be  eliminated. 

Member  3  s 


and  a  1  X  1  X  l/i|Ij  would  be  OK  here. 

WEIGHT  OP  3TTPP0RTING  STRUCTTTRE 


1  3  ea  3  X  1-1/2  x  f<?  7.5'  =  92  lb 

2  Group  I  a  true  ture 

a  Legs  6  ea  1  X  1  X  l/k  x  1.5#^ 17"  long-  -------  13»0 

b  Short  plates  1  x  1  x  l/l\.  x  1.5#i^24.’’  long  -----  'l8,0 

e  Long  plates  I4.  oa  1  x  1  x  1/1+  x-^1.5^  8'  long  -  -  -  -  1+3,0 
d  Long  diags  8  ea  1  x  3/16  x  .61+#  PR  i+,5'  long  -  -  -  -  23.0 
e  Short  diags  6  ea  1  x  3/l6  x  .61+#  PB  29"  long  -  -  -  -  9.0 


2  assemblies  ^  lITTTrs  222  lb 


3  Group  II  structure 

a  Logs  1+  ea  1  X  1  X  I/I+  x  1.5#<ll7"  long  -  --  --  --  8.0 

b  Short  plates  1+  1  x  1  x  l/4  x  1.5#/!. 23"  long  -  -  -  12.0 

0  Long  plates  1+  ea  1  x  1  x  1/I+  x  1.5#^  5^"  long  -  -  -  -30.O 
d  Long  diags  1+  ea  1  x  I/8  x  .1+3//  5’  long  -  --  --  --  9,0 

0  Short  diars  4  ea  1  x  1/8  x  <>43?/  30"  long  ------  4.0 


1  assembly  63,0 
Sub- Total 
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Sub 

Sub-Total  377 

Miscellaneous  15^  .31... 

total  ^34  Il3» 

Teat  Weights  3814.6  lb. 

GROSS  TRST  LOAD  4^80  lb. 


MISC.  CALCULATIONS 
Re  page  ^^check  buckling  of  member 


I  %  A 


H- 


•  f 


Critical  buckling  load 
P  a  II ^EI  (min)  I  =  Ar^ 

A  =  .144 

I  (min)  =  Ar^  o 

S  .44  X  (.2V 

s  .0176 

p  =  II^  X  30  ^ 

=  9.9  x^^O.OOO  3C  17.6 

s  18,000  lb>'2930  lb. 


Check  buckling  of  top  plate; 

^  :  50"  pi  =  II ^Ei 

=  9.9  X  30,000  X  17.6 
- - 


s  2090  Iba,  buckling 
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Actual  loading: 


2090  lbs. 


ac  tual . 


However  the  presence  of  some  fixity  at  ends  will  increase 
the  buckling  load,  somewhat* 


See  what  is  needed  for  a  floorUlf  It  is  not  continuous  across 
the  floor: 


P 

1 


“334  X  2A  +  502  X  1/ii]  X  10 
167-f  12^  X  10 


s  2920  lbs. 

f  =  psit  X  2/4  f  502  X  lA-f502  X  1/2} 

S  (292  +  251J  10 


=  543  X  10 


s  5430  lb. 


10 


.,=5102^ 


4390  lbs. 


Rj_  s  2920  +  4430  -  4390 
s  7I1OO  -  4400 
=  3000  lbs. 


M  max  -  4390  X  6  -  26,300  in-lb 

Lot  3  (all.)  =  33,000  psi  =  YS  struct,  steel. 

?,  Z  M  ^ 

3 


26,3  s  .797,  use  3  X  1-1/2  x  4»1^,  3  s  l.i 
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Pasteninp  loads: 

The  TV-Loe  will  take  the  14-390#  load,  and  the  special  screw 
the  3o00#  load 


f=r  . 
Tu) 


Bearing  on  aluminum: 

30CG _  ■  k6«300  pal  va.  a  ys 

•52  X  .125  in  shearing  of  56,000  for 

606I-T6 


Shear  on  steel  screws 


T  =  3,000  =  300^0.  =  57,600  pal 

.0522  Too  high 


So  better  use  two  screws  at  that  end* 


Shear  on  Ty-Loo  PD-1223 

:  k390  z  138,000  pal,  too  high 

'.6317 

So  remove  two  of  Ty-Loc  plo^-r'  holddo;>m  screws  bn^of  Joist,  and 
bolt  channel  down  with  twc  cap  achewa* 
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APPEHDIX  TV 

PRELIMINARY  CAT/;TTLATICW  OF 
CT=>-TER  OF  GRAVITY  OP  VAN 


Peb.  23,  1959 


VAN  V-138  (  )/VL 


CALCULATION  OF  C.G.  OF  COVER 


WT 

ARM 

(Prom  Front) 

MOMENT 

Sides 

295 

80 

23,600 

Front 

63 

0 

0 

Rear 

194 

141 

27,350 

Roof 

249 

70.5 

17,550 

Mlsc. 

22 

85 

1,870 

Elec. 

70.5 

2.185 

72^^ 

X  ~  Prom  Front 

Distance  from  front  to  C.  &•  of  Jack  mount  is  55” 

SoA  =  87-55  =  32" 


W=851^ 

86R1  =  30  X  85I1. 


Rl  =  298# 

R2  =  556# 


Load/forward  jack  =  278# 
Load/roar  Jack  =  Hi-^ 
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tfRIflTTP 


Skin  lj.»  X  8*  X  ll+ij.  X  .032  X  ,098  «  ll*-.l4.7# 

Stiffeners  I-I/2  x  1-5/8  x  1/6  x  .072: 


A=  1.5  X  1.625  -  1.428  X  1.356 

=  2.439  -  1.936 

W=  0.503  X  12  X  .098 

=  .5915  X  16  =  9.47# 


Headers 

TS 


(pine) 


25  2  ?  .iZ4...,,j^.|g5/8.  ?Jl:£ . = 


1.59# 


Sub  total  25.53# 

Foam  4»5  X  45  ^  94*5  x  1.625  =  18.0C^ 

Actual  test  makes  panel  weigh  42.5  lbs.  This  would  require 
a  weight  of  foam  of  42.50  -  25.53  =  16.97  lbs. 


Hence  the  figure  to  use  in  ealeulatlona  for  weight  of  foam  is: 

W(foam)  =  4.5  X  16.97  =  4.24  ft.^ 

16.00 


Use  4  .5 
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Feb.  10, 


MI3C.  UNIT  WEIGHTS 


Corner  extrusion 
Tongue  extrusion 
Groove  extrusion 
Door  extrusion 
Roof  edge  extrusion 
Stiffener  1.5  x  1.59  x  .25 
Stiffener  1.5  x  1.59  x  .125 
Floor  stiffener 

Inner  and  outer  floor  akin  &  outer  skin 
12  X  12  X  .032  X  .090  = 

Inner  akin  except  floor 

12  X  12  X  .025  X  .098  = 

Heat  barrier  material 

Foam  Insulation  in  sides 

Foam  insulation  in  top  &■.  bottom 


1.559  Ib/ft 
.991  Ib/ft 
1.003  Ib/ft 
.998  Ib/ft 
2.002  Ib/ft 
.827  Ib/ft 
.592  Ib/ft 
1.325  Ib/ft 

.1+52  Ib/ft^ 

.353  Ib/ft^ 
.700  Ib/ft^ 
3.25  Ib/ft  ^ 
14-.  50  Ib/ft^ 
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FLOOR 


COMPONENTS : 


(1)  Edge  shape  (i;  sides) 

(2)  Outer  skin 
(^)  Inner  akin 
(Ij.)  Wide  joists 
(5)  Narroii  joists 
C6)  Heat  barriers 
(7)  Foam  insulation 
(o)  Topping  blocks 
(9)  Skids 

(10)  Hardware 


Edge  Shane 


2  X  111 2.75  X  2.002  ^ 


=  1^7.55 


2x99x  2.002 


79.25 


Harrow  floor  .loists  Ii-  x  9li..5  x  .6] 


19.30 


Wide  floor  .loists  5  x  9li..5  x  1.325  = 


52.15 


Doth  skins 


2  X  92.5  X  liiO.5  X  .].i92 


ni.70 


Barriers 


X  1.5  •»5  X  It. 25)92. 5  X 


I2.2J1. 


Tapping  bloclcs 


32  X  5  X  .75  X  ,875  X  .090  = 


10.30 


Pag© 
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1 


Ty-loc  pin tea 
Skids 


fi6  TT  .  ji  0  n 

13  ij.  X  .094  +  2  X  X  .28)  X  = 

2  X  136.5  X  1.064  X  .090  = 


Deductioiin  ^ 

Inner  floor  akin  I3  x  x  .452  =  .31 

Hoot  barrier  13  x  x  .7  =.31 


Ty-loc  screws 

52  X  5/0  X 

_rL,..(3/C) 

40.0 
^  W" 

4 

Skid  screiva 

64  X  5/0  X 

nf-oM) 

4 

iio.n 

X 

7.32 

28.70 


1.02 

1.00 


Foam  insulation 

Gross  aroo  94.5  x  11^2.5  =  13,480  =  131^80 

Loss  (n)  1|.  X  94.5  X  1.5  =  566 

(b)  5  X  9lj.5  X  4.25  =  2010 

(-)  2576 

5-00  ^  ^  10.964  = 


-35.50 

328.40# 
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LOWER  RIGHT  SIDE  ASSEMBLY 


Outer  skin 


1/2  X  (13P.g5  2.5)  (1  +  38.5)  X  .U52 

ll+l^  ' 

2ou 


Inner  skin 


1/2  X  139.,75  (2  ■*■  39.5)  X  .353 

114+ 

I59«7|^x  41,5,  x,,o5;^ 


Llp;ht  sfclffonorn 

^  .i;,2 

=  64.075  X  _J92 

Heavy  stlffonoT-s 

=  2^  X  .827 
Hont  brir'^lor 


(fl) 

i6)i.9..y^..5.)  X  i..i  ^  y  - 

1.01 

(■!  ) 

\liyj.v/  +  36^  X.  1.75  X  .7  = 

1.23 

Hill 

27^ 

Tonruo  crctljif 

X  .991  = 

Corner  centluys 

36.8  +  1  X  1.5'.' 9  = 

12 


6.72 


7.11 


3.20 


5.07 


2.2)t. 

11.91 
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Tapping  blocks 

2xTx2xlx  ,098  =  2.8 

Angles  di  X  1^  X  1/8) 

2  X  1.625  X  X  .35  = 


Foam  insulptlon:  indirect  ratio  of  gross 

nroaa,  see  page  Or  23. 30  x  lUO.Tg  x  39.5  (pg.  5)  _ 

140.75  X  112  (pg, 7) 


LOWER  LEFT  SIDE  ASSEMBLY 


Similar  to  right  except: 

(a)  li]..5  X  14..75  hole  In  both  skins 

(b)  35-1/2  linear  Inches  of  1  x  2  pine 

(fin.  dim.) 

(a)  iji..5.^  kJi  (.452  +  .353  )=  (-)  .305 


(b)  1  X  2^.x^,^iL.^ 
NET  DIWFJREl'ICE 


(-»•)  1.030 
(■^)  .645  lb 


2.80 


0.38 


8.22 

54^ 


55.15# 
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UPPER  RIGHT  SIDE  ASSEMBLY 


Outer  akin 


Inner  akin 


Stiffenora 


liGovy 


7I+.I2 

72.50 

39.50 


Light 


X  .827  = 


.592  = 


6,29 


23.79 


Stiffener  englea  (3/4  x  3/4  x  1/8) 

Z  r  62  +  U4~  1  X  .20  =  3.6 

L..  T?  lij 


Barriers 

74.12 

72.50 


1.5  X  .700  =  163'''  1.64 

TO 


39.50 


64.00 
56.00 
1 1.8 . 00 

iTOoo  x^  ^  .700  -  3?('5  3.26 

11(4.4  X  2.25  X  .700  =  15  2  1.56 

144  TTO 


24.75 

19.60 


23.79 


3.60 


6.46 


Groove  casting 


12.10 
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Corner  ahapea 

IT3  f  37.5~I  X  1.559  = 


Tapping  blocks 

(o)  =  2.80 

(b)  =  2.80 

(c)  2  X  4.5  X  1.625  X  .125  X  .098  =  0.18 

FTTH 


Strip  blocks  (maple) 

4  X  1.91  X  2.25  X  lit. 75  X  ho  = 
- miC 


PoaiM  inaulotion 

Orosa  3.25  x  l/2  x  lliO  ^^1?^  ^  1»875  =  28.9 


Less  (a) 


(b) 


Net 


225 

168 

3^  X  1.5  X  1.875  X  3.25  =  2.08 
I72T5 


2 

1.875^x  16.5  X  3.25  = 

l7f8 


(correctod  to  31b/ft^)  3 


.96 

■04 

2^ 

X  25.86 


Extra  atiffenlnr, 

X  .592  = 

TOTAL 


UrPEN  LET'T  oIDb  BLY 


14.34 

5.78 

5.87 


23.30 

2.32 

iinTTr# 

L'l-l.vl// 


1 
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ROOF  PMEL  ASSEMBLY 


Outer  sheet 

X  92-^-  X  =  40.9 

40.90 

Inner  sheet 

140  X  92  X  =  31.6 

31.60 

Edge  shape 

(See  page  3) 

79.25 

Stiffeners 

4  X  94  X  .  592 

-  '  =  1957 

19.57 

Anglo  a 

(5/9  X  5/fi  X  i/C)  4  X  92  X 

■*il  =  ii-w 

4.91 

Barriers 

(a)  2  X  4  X  92 

I4I1  ^  *7  -- 

3.57 

(b)  2  X  1.5  X  92  X  .7 

14x1. 

4.91 

Insulation 

Grosa  n^oo  9^  x  ll|3  =  13,600 
Loss  (a)  J.|,  X  95  X  1.5  =  (-)  570 

3.0  X  1.975  X  1729  X  13,030  lj.2.50 

222.’64 
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1 


FRONT  PAMEL  UPPER  ASSEMBLY 


Outer  skin: 

91.75  X  30.5  X  .452  X  1 

11.10 

Inner  skin: 

91.75  X  38.5  X  .353  x  1 

njir 

1^' 

8.65 

Stiffeners: 

(a)  4  X  |8.5  X  .592 

7.60 

(b)  1  X  |8.5  X  .1.325 

4.25 

Barriers 

C)  k  ^  -7 

1.09 

(b)  1  X  3J.25  X  4.25  X  .7 

.77 

Wood  framinj^ 

3C  1.21  x^2  X  1^0  2.43 


2.43  X  2 


2.32 


4.45 


Insulation 

Gross  area  08.75  x  40  “  3550 

Less  fa)  stiffeners:  30,45174.25  +  4  (1.5)n{“)394 
Less  (b)  holoa  2  x  12  x  11  f - ) 264 

3.0£  X  1  X  1.875X  5B92  =  9.42 

1728 

Deduction  for  holes  in  skins: 

2  X  0.5  X  9.257.353  +  .4527*  1  =  (.)  o.68 

144 

Note  that  corner  shapes  are  omitted,  since  4^.45 

they  were  Included  in  sides. 
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FFtOIiT  PAHEL  LOffiH  ASSBI-IBLY 


The  ratio  of  the  height  of  this  panel, 
aasembly,  is  9.^75 


to  the  upper 


This  anger-, bly  has  only  a  2”  dla,  hole,  vjhich  v;o  can 
neglect. 

So  take  the  inodifled  net  wt.  of  upper  asgeribly,  and  add 
bock  in  the  pertinent  deductions;  and  subtract  the  v;eight  of 
the  wood  framin/': 


W.a.  X  ^  = 

46.00 

Lens  v/ood  1|»75 

Plus  boloG  in  skins 

0.80 

Plus  Innulation  at  holeai 

264  X  3.25  X  1  X  1,075  = 

.06 

T778 

irrrTTT 

NET 

TONGUE  AND  O-ROOVi:  ALUNO  FHOKT 


1.003 


+ 


.g9ij=  S 


1.99I|-3= 


Tonguo 

Groove  =^(,9)^) 


15.^0 
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1 


REAR  PANEL  UPPER  ASSEMBLY 


Outer  akin: 

(a)  30  X  75.5  X  2  = 

(b)  1.75  X  32.75  X  2  = 

.452  X  1  X 

iW 


4^30 

■5^ 


Inner  skin 


26.125  X  77.0  X  2 

3.125  X  32.75  X  2 

•353  X  1  X 

WT 


Sttffernora  2  x  75.5  x  1.325 

12 


14.60 


11.11 


16. 6B 


Door  jojnb 

Bni’riors 

2  X  32+71  X  .996 

12 

17.13 

(a) 

2  X  75.5  X  l),25  X  .700  = 

1J4 

3.12 

(b) 

2  x(32  +  7l)x  1.675  x  .700  ^ 

144 

1.66 

(c) 

2  X  ni,7n  X  1.106  x  .700 

1.06 

llji). 

T~ur. 

6.06 

ilonlci  i'rni 

:nr:  2  x  1.25  x  [22  +  19I  x  4 

1720 

0  = 

2.36 

Iiifiulatlon 


(a)  2  X  27  X  77  =  )|160 

(t))  2  X  3  X  30  =  10 p  1 

3.25  X  1  X  1.075xP4?5  =  1);,95  X  3  • 
1726 


Dcdurt] ons 


(n) 

(b) 


lur.ul  r  1. 

Skin  at, 


bole  11  X  1.-Y5  X  3.25 

.3531 


bolo  r.5  X  9.5  |.L;52  + 


W  i*  . 


(-) 

Page 


13. OO 

v&r 


(-) 


0.07 
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TONGUE  &  GROOVE  ALONG  REAR 


See  page  //ll 


T(7.85) 

G(7.9l;) 


15.80 


Volui7ies : 


LOVffiR  CORNER  CASTINGS 


^2  2 

-  (8.5)  _ 


=  .5  [II1.2.3  - 

=  .5  X  28.1  =  li!..0  in' 


(b)  Walls  2  X  6.5  X  3.75  X  .5  = 


21J..3 


(c)  Flanges  2  x  l/2  x  1.5  X  8  x  .75  =9.0 


(d)  lj.5  X  1.625  -  1|^~|.75 


4  X  .098  X  1^.9.8 


19.51 


Voluiucn ! 


UPPER  CORNER  CASTING^. 

(n)  Red  .5  1-|9-  Jg  (7.5!  19.0 

(h)  2  sides  2  x  .5  (T  x  6,lj.  -  (49)]  35*0 

(c)  Eyo  .75C3.5  X  3  J  O.O 

(d)  Hook  (Eet. )  ^  _  5....0 

4  X  .098  X  67.6  =  26.25 


REAR  LOWl^n  PAR  EL 


Studs 

4  X  1^  X  ,592  = 

.25 

Outorakin 

91.75  X  .5  X  .)i.52  = 

144 

.14 

Inner skin 

91.75  X  2.75  X  .353  = 

144 

V/ood  strip 

91.75  X  1.5  X  .25  X  36  = 

.72 

1.73 
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REAR  DOOR 


Frame  (1  x  1-19/32  x  ij"  ) 

3.595  X  .125  (2  X  30  -f-  2  X  69)  X  .099 


Outer  skin  70.25  x^^^l.25  x  «h.52 
Inner  akin  68.5  x^29.5  x  .353 


Barrier  strip  2  4-29.^  x  1  x  .7 

Louver  frame  2  [25.5  4-19. 5[|  1.5  x  1.88 
Front  opg  frame  2  x  [l0.75  +•  loj  x  1.5  x  1.88 
Door  latch  frame \|i  x  8.5  /  8.75I  x  1.5  x  1.88 

■S^.75  X  1.70  X  2.38 

^  1.  r\ 


8.81 

6.39 

1^.95 

.95 


11.09 


Insulation 

Gross  vol.  68  x  29  x  1.875  - 
Less  (8)  21  X  27  X  1.875  = 

(g)  12.0  X  8.75  X  1.875  - 
®  12.25  X  11.5  X  1.875  I 


3700 

1063 


Deduction  on  skin 

119.25  X  8.5  f  IB  x  2U  +  5.75  X  8.5| 

^353  +  .1^52 

JTTW 
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REAR  DOOR  (COHT) 


Louver 


Small  4.5 

Large  4.5  x  2k  x  I6  4-  E  =  27+3 

9  X  tf 


Door  Latoh  (est.) 


33.34 

4.5 

30.0 


15.0  # 


MISCELLANEOre 

Front  Openlngfl  2  ea  ®  4.5 

Rear  opening  &  egulpt. 

a  Louver 
b  Damper 
a  Motor 

Small  opening,  bottom  left 
.25  X  18  X  8  X  .1 

Side  doors ,  bottom  hinged,  12^^  x  12^^ 


a 

.025  sheet:  2  X  12  X  12  X 

— m — 

.353  = 

0.7 

b 

Gaske  t 

a 

0.2 

0 

Hardvare 

m 

1.0 

d 

Filler  12  X  12  X  2  X  3.25 
- 1728 - 

s 

0 

e 

Jamb;  52  x  4  ^  .125  x  .1 

2  door  (® 

8 

2.6 

Jack  mounts;  Outer  front 

a  Strips  2  X  2  X  .375  x  48  x  .098  =  7.0 
b  8  brackets  3^  *24.0 

irm 


9.0 


10.0 


3.6 


11.0 


1.0  # 
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Mlaoellaneoua  (Cont)  7I4..I 

Power  Distribution  Cabinet  &  d  'nt^ents 

a  Back  25  x  31  x.091  x  .098  =  6,9 

b  Cover  X  18  f  6  X  86 J  .125  x  .098  =  12.0 
o  Contents  (est.)  20,0 

1877  38.9 

Lower  Raceways  (2  courses  on  3  sides) 

2  X  j24  f  7]x  1.75  =  1035  108.5 

ifpper  Raceway  (Inside  Cover) 

1  [24  t  7J  X  1  31.0 

Runninff  llpihta  on  cover 

6  X  .5  =  3.0 

Tailllghts  on  bottom 

2x2  I4..O 


Coamlnp;  Angles  (1  x  1  x  I/8 ) 

0  In  bottom 

2  X  90-IA  -b  g  G.36.7^  +-  3-^  x  .28  =  12.31 

T5 

(g)  In  cover 

2  [90.25  +  136.75  39  4-  75l  x  .28  L  15.91 

“12  28.22 

2Trr.7  ■ 
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jacking  ffRAR 


Japka  proper  4  @  mo 
Swivelled  easting 

{3)  Flange  6  x  U  x  .5  x  .098 

(b)  Body  24  X  .25  X  11  X  .098 

(c)  Sleeves  3  x  n  (2.7^2  -  2^)  *  .098 

Pins 


n  X  4  X  5  X  .284  =  4«4-6  j  8  ea. 


=  4.2 


«  8.2 

=  .8 

4  ®  nr? 


400.00 


53.0 

35.7 


g)  Plate  .37,^  x  9  x  11  = 
vb)  Sleeve  PI  3.^6  x  8  = 

4“ 

(c)  Rlha  ^  (8.375  X  2)  X  .375  s 

(d)  Boas  n  (2.375)2  x  ^  = 

Bolt  Pla  te 

(a'  Body  7.25  X  11.5  x  I7/32  = 
(b)  Bolt  Strips  2  x  1.125  x  9/l6 

<»■)  Bolts  6  X  n  x  4-  X  2  X  .284 

4 


37.0 

22.4 

3.1 

.  2.2 
4  ea  X  .098=‘(^,7 

44.4 

6.5  s  8,2 

•09G  X  52.6  =  5,2 
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PALLET 

Floor 

Sides 

Front 

Rear 

Mlsa  (coaming, 
Bare 

Elec  trie al 
Gross 
COVER 

Roof 

Sides 

Front 

Rear 

Misc  (Coaming, 
Bare 

Eleo  trical 
Gross 

Jacking  Gear 
OomplB  te 

TOTAL - 


STIMMAHy 

360 

113 

82 

6 

glue  &  mesh)  16 

577 

m 

7214.  724 

249 

295 

63 

194 

glue  &  meeh)  22 

823 

-21 

954  854 

- 2128 
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APPENDIX  V 
LIFTING  RIG 
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LIPTING  RIG 


rop  “TR-O  . 


T 


F’ 


o  n  - 1 


1 


0  =  tan  -1  *4.00 

P  s  ^000  5  10,770  lb.  comp. 

Cos  0  =  .9285 

T  =  10,770  (.9285)  =  10,000  lb 

Sin  0  =  .371k 

tens* 

Assume  luembera  a  and  b  are  k  ^  i-3/k  ^  ^./O 

tube. 

10770 _ _ =  7650  psl  comprenslve 

11 .  X  • 


Investigate  possible  buckllnp:  of  **b”: 

t  =\[  ^0' 


'f  20^ 


=  \1  2900  =  5V‘ 


I  =  k  (1.75)3  ,  3.7g  (l.c^)3..._  .  k  (5.36)^>  3.75  (.ipB)  = 


:  21. k  -  1?.7  =  .725  ln3 
- — 
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Roark  Table  XV  Case  2 

P'^  -  Xr^  X  10  x.lO^  X  .725 
- - 

So  PS  =  2^, ^20  •  2,28 


•  2k, 520  lb  crltlotl 
buckling  toad. 


Double  cheek  against  Table  XI  s  for  2kS-ll). 
(YS  =  48,000): 


r 


=  ,725 


So  1  » 
r 


54.0  »  74 

77^ 


71 


The  ultimate  unit  load  is,  then 


P  s  102  X  IQ' 

X  ■'"~r74T^ 


102,000,000 

5»550 


=  18,400  psi 


If  we  aastime  6063- T5  (Y3  •  I60OO) 

then  (P)  =  18,400  ■  6,130  psi  vs 

(X)  -"T^ 

an  actual  stress  of  7,650  pis,  which  would  be  excessive. 

However,  since  in  our  case  the  Table  XV  analysic  is 
basically  more  reliable,  we  should  accept  that  as  tha  criterion^ 
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Therefore,  we  oan  make  a  I4.  x  1-3A  ^  box  seetion  the 
minimum  section. 

Stress  on  center  member  "c”  (2-1/2”  pipe) 

R  =  P  s  8000  a  I4.70O  psi 

r  rrm 

Try  2”  pipe:  S  *8000  «  7^k^0  pal 

FS  -  16.000  ■  2.1^  (assuming  6063- aluminum) 

7450 

So  we  could  go  down  to  2”  pipe 

PIPE  TIES 


gJOO'-* 
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Rod  Load  «  8000  j  0  i 
4c  o'a  0 

So  rod  load  »  8000 

4k’:?i5 

Assume  1”  pipe  8  ■  P 

if 


I 


Pjree  body  of  rod: 


tan 


-1 


2  =  .71 


Cos.  0 
=  2450  lbs. 


.815 


=  2i 


4970  psl 


Asaime  00  shift  laterally  of  5” 


X 


«  98  -  102  X 

T  "7U 


5 


*  49  -  7.3 

=  41 *7  inches 


So  the  load  to  one  corner  on  tlie 
right  side  is: 


s  8000  X  56.3 


2300  lbs. 


Moment-producing  force  at  lower  end 
of  rod  is ; 

Pj  =  2300  X  5/70  a  164  lbs. 

M  =  164  X  \I722  ^  102^ 

=  164  X  \j52co  -f- 10,400 

a  164  X  125  =  2^,500  in-lb. 
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So  stress  on  pipe  at  unper  end  is,  then: 

&  =  20.500  X  1*3125  «  151*., 600  psi, 

•uby  X  z 

Too  high 

Try  2"  -  40 

=  20.900  3t  2.175  *  3I4-.6OO  pal  too  high 

.666  X  2 

But  we  can  use  2"-40  up  to  a  certain  point: 

Lets  =  17,500,  (6061- T6,  SP  =  2.0) 

Lot  M  s  l6l4.X^ 

So  17,500  =  161x3  X  2.375 

.666  X  2 

=  17.500  X  1.333 

I64  X  2.37? 

=  60  Inches 

Try  2-1/2-40  the  rest  of  the  %jay: 

»  20,500  _x.  2.875 

1.53  X  ^ 

=  19,300  psi 

FS  ■  35.000  =  l.Bl 

However,  If  we  make  a  non-moment-res  is  tln^;  connection  to  the 
yoke,  a  l'*-40  pipe  will  be  enough,  for  the  entire  length. 
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MEANS  OP  PIPE  A  me HMEN T 


Upper  end! 


On  frame*  Laughlln  size  6,  fig,  0319O  shank  safety 
hoist  hook  threaded  to  take  a  7/8"  nut. 

On  pipe:  Laughlln  size  1/2  anchor  shackle,  screv  pin, 

fig.  O-209  (on  each  pipe). 

Pinch  down  pipe  to  3/I4."  thickness  to  accommodate  shackle. 


ZJ  ■/- 


”^"9  r^UT 

RE(?r,  ‘ 


VO  K>  E- 


,  fv..T 

'  a  e  'ij 


M,,;  ''_'\-2o9 
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Check  on  bearing  on  altanlnum: 

Sb  =  P  =  2450  _  ■  214.50  X  8  =  ll4.,7O0  psi 

A  5/u  X  2  X  .133  1.3:5 

Lower  End:- 

Use  a  Langhlin  fig. S -331  size  3/8»  attached  directly  to 
modified  pipe: 


Check  on  bear  In r  and  shear  on  aluminum 
Pin  is  15  s  P  =  2ii50 


¥5^ 


3 


=  19,700  psi 
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T  =  2h50  =  21j.50  X  6ii  5000  pal 

2  X ’5/B'  X  578  - 

Inasmuch  as  pipe  is  coupled  at  raid-length,  the  hook  has  two 
degrees  of  freedom  of  motion,  to  facilitate  hooking  to  lower 
comer  bracket  eye. 

There  will  be  some  binding  of  hook  when  load  la  applied,  at 
which  time  pipe  should  be  adjusted  to  prevent  moment  on  its  end. 

Check  load  on  threaded  eye  at  end  of  yoke: 

S  =  P  =  li.000  «  8700  psi. 

X  ,4.^12 

Eye  at  center  of  yoke: 

Use  Laughlln  0-4.0^  size  1”  (tap)  and  thread  a  l"  rod  at  both 
ends  to  go  thru  center  pipe,  with  a  nut  at  lower  end,  and  flat  washers 
(i\t  eaoh  end  . 
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APPENDIX  VI 


CRAIG  SYSTEMS  INC.  DRAWING  Hov.  C 


VfLf/e  77 


'  1.  . . .  ' 

NOTICI-  -  WHEN  aoVCRNNCNT  0RAWISG9.  SPeClFlCAnONS.  Oft  OTHER  DATA 
ARC  U4|0  FOR  ANt  FURPOSI  OTHER  THAN  IN  CONNECTION  WITH  A  OrFINITELT 
RILATEO  OOVIRNHENT  PROCUREMENT  OPtHATION.  THE  UNITED  STATES  OOVCRN- 
MENX ''KCREBT  INCURS  NO  RESFONSIBIIITY  NOR  ANT  OIII0ATION  WHATSOfVCR; 
AND  THE  FACT  THAT  THC  OOVCRNMENT  HAY  HAVE  FORNULATEO.  FURN'SHED.  OR 
IN  ANT  WAT  SUPPLIED  THC  SAID  DRAWINGS.  SPECIFICATIONS  OR  OTHrii  DATA  IS 
NOT  TO  BE  RCGAROCD  BY  IMPLICATION  OR  OTHERWISE  AS  IN  AN1  MANNER 
LiCClUiNG  THE  HOLDER  OR  ANT  OTHER  PERSON  OR  CORPORATION.  OH  CONVEY* 
IKO  jl.'iY  RIGHTS  OR  PERMISSION  TO  MANUFACTURE,  USE.  Oft  SELL  ANY 
PATENTGO  INVCNTION  THAT  MAY  IN  ANT  WAT  OE  RELATED  THERETO. 


